













































0   ANATASE  AND   RUTILE  4I/	  IS  COMMONLY  USED 
AS  SUPPORT MATERIAL  AND HAD BEEN  SUBJECT OF MANY  STUDIES 
	  )T  HAS  BEEN  INDEPENDENTLY  SHOWN  THAT  THE  METAL
SUPPORT  INTERFACE  PLAYS  AN  IMPORTANT  ROLE  OF  THE  CATALYTIC 
ACTIVITY AND STABILITY OF !U4I/ CATALYSTS  	 4HE RECENT 




	  ATTRIBUTED  THE  HIGH  ACTIVITY  OF  GOLDTITANIA  COMPOSITE 
AEROGEL TO THE LARGER !U4I/ INTERFACE
,ITTLE  IS  KNOWN  ABOUT  THE  EFFECTS  OF  PHASE  STRUCTURE 
CRYSTAL SIZE SURFACE AND TEXTURAL PROPERTIES ON THE CATALYTIC 
PERFORMANCE !U4I/ CATALYST FOR #/ OXIDATION REACTION 9AN 
AND  COWORKERS  	  REPORTED  IN  A  RECENT  PUBLICATION  THAT 
CATALYTIC ACTIVITY OF GOLD CATALYSTS PREPARED ON 4I/ BEHAVES 
IN THE ORDER OF BROOKITE  ANATASE  RUTILE -OREAU AND "OND 
	  PREPARED  GOLD  CATALYSTS  ON  ANATASE  4I/  WITH  SURFACE 
AREA BETWEEN  AND  MG 4HEY REPORTED THE OPTIMUM 
CATALYST  WAS  PREPARED  FROM  4I/  WITH  A  SPECI½C  SURFACE 
AREA  MG (OWEVER THE WORK DID NOT DESCRIBE IN DETAIL 
THE  4I/  SIZE  SHAPE  AND  CRYSTALLINITY  4HIS  WORK  ATTEMPTS 
TO  UNDERSTAND  THE  EFFECTS  OF  SUPPORT  PHASE  STRUCTURE 
IE  ANATASE  AND  RUTILE	  CRYSTAL  SIZE  SURFACE  AND  TEXTURAL 
PROPERTIES  ON  THE  CATALYTIC  ACTIVITY  OF  !U4I/  CATALYSTS  FOR 
#/  OXIDATION  REACTION  'OLD  REFERENCE  CATALYST  '2#!	 













  	  AS  WELL  AS  SURFACE  PROPERTIES    	  CAN  BE 






SIZE AND  SHAPE WERE  FORMED DURING  THE  RAPID HYDROLYSIS OF 
THE  TITANIUM  ALKOXIDE  PRECURSOR  4HE  SUSPENSION  WAS  AGED 
FOR AN HOUR BEFORE ½LTRATION .ANOSTRUCTURED 4I/ OF DIFFERENT 




TO DETERMINE  THE  SUPPORT PHASE  STRUCTURE  CRYSTAL  SIZE  AND 
CRYSTALLINITY  8RAY  DIFFRACTION  DATA  WERE  COLLECTED  BETWEEN 
O  F  O AT A SCAN RATE OF O 4HE 82$ WAS EQUIPPED 






PORE  VOLUME  WERE  DETERMINED  BY  NITROGEN  PHYSISORPTION 
#OULTER 3! 	 AFTER OUTGASSING IN VACUUM FOR TWO HOURS 
AT  + 
4HE  CATALYST  GOLD  LOADING  WAS  MEASURED  BY  INDUCTIVELY 
COUPLED  PLASMA  ATOMIC  EMISSION  SPECTROSCOPY  )#0!%3 
0ERKIN  %LMER  /PTIMA  8,	  AFTER  DISSOLVING  A  SAMPLE  OF 
THE CATALYST 8RAY PHOTOELECTRON SPECTROSCOPY 803 0HYSICAL 
%LECTRONICS  0()  	  PROVIDED  INFORMATION  ON  THE  SURFACE 
ELEMENTAL  COMPOSITION  OF  THE  CATALYST  4HE  803  USED  A 
MONOCHROMATIC ALUMINUM 8RAY SOURCE AT A SHALLOW GRAZING 
ANGLE GIVING A SAMPLING DEPTH OF  LESS THAN  NM 4HE GOLD 
PARTICLE  SIZE  DISTRIBUTION WAS  OBTAINED  BY MEASURING MORE 
THAN  A  HUNDRED  INDIVIDUAL  GOLD  PARTICLES  IMAGED  BY  HIGH
RESOLUTION  TRANSMISSION  ELECTRON  MICROSCOPY  (24%-  *%/, 
*%- 	 4HE AVERAGE GOLD PARTICLE SIZE OF THE CATALYST WAS 
CALCULATED FROM EQUATION 
           %QN 
WHERE NI IS THE NUMBER OF PARTICLES WITH A DIAMETER DI 
FROM  THE  AMORPHOUS  GEL  SPHERES  BY  AIR  CALCINATIONS  IN  A 







PREPARATION  CONDITIONS  AND  PHYSICOCHEMICAL  PROPERTIES  OF 
THE 4I/ SUPPORTS ARE SUMMARIZED IN 4ABLE 











HIGH PURITY  OXYGEN GAS   	 BY  AN  ELECTRICAL  DISCHARGE 
OZONE GENERATOR 4RAILIGAZ /ZOCONCEPT /:#	 !N OZONE 
GAS ANALYSER 4RAILIGAZ 5VOZON 4,' 	 MONITORS THE OZONE 




4HE  4I/  SUPPORTS  AND  GOLD  CATALYSTS  WERE  CHARACTERIZED 
BY  DIFFERENT  TECHNIQUES  INCLUDING  8RAY  DIFFRACTION  82$ 
4ABLE 
0HYSICOCHEMICAL PROPERTIES OF 4I/ SUPPORT
        4I/    !VERAGE PORE
  4I/  4HERMAL TREATMENT  #RYSTAL PHASE  CRYSTAL SIZE
A  "%4 AREA  DIAMETERC  0ORE VOLUME
 SUPPORT  CONDITION    NM	  MG	  NM	  CMG	
  0     !NATASEB   !NATASE	
       2UTILE   2UTILE	         
  !  #ALCINED AT  + FOR  MIN IN AIR  !NATASE            
  2  -ICROWAVE IN - (#L FOR  H  2UTILE            
   !  #ALCINED AT  + FOR  H IN AIR  !NATASE            
  !  #ALCINED AT  + FOR  H IN AIR  !NATASE            
  !  #ALCINED AT  + FOR  H IN AIR  !NATASE            
  -  -ICROWAVE IN - (3/ FOR  MIN  !NATASE            
  56    !NATASE           
ACALCULATED FROM 82$ PEAK BROADENING OF ANATASE 4I/ 	 AND RUTILE 	
BCALCULATED FROM THE 82$ PEAK INTENSITY USING THE FORMULA OF 






4HE  CATALYTIC  OXIDATION  OF  CARBON  MONOXIDE  ON  !U4I/ 
CATALYSTS  WAS  CARRIED  OUT  IN  THE  /PERANDO$2)&43  DIFFUSE 
RE¾ECTANCE  INFRARED  &OURIER  TRANSFORMED  SPECTROSCOPY	 
CELL  EQUIPPED  WITH  ONLINE  #/  GAS  ANALYZER  AND  GAS 




EQUIPPED  WITH  THERMAL  CONDUCTIVITY  AND  ¾AME  IONISATION 
DETECTORS  4HE  CATALYST WAS  PACKED  IN  A  HEATED  RECEPTACLE 
INSIDE THE $2)&43 REACTOR CELL SPECIALLY DESIGNED TO MINIMIZE 
RE¾ECTION  LOSSES  FROM THE WINDOWS AND MAXIMIZE  THE  LIGHT 
INTERACTION WITH  THE SAMPLE 4HE  REACTOR CELL WAS PLACED  IN 
THE  (ARRICK  DIFFUSE  RE¾ECTANCE  ATTACHMENT  UNIT  INSIDE  THE 
&4)2  SPECTROMETER  4HE PRAYING MANTIS MIRROR  ARRANGEMENT 
DIRECTS THE INCIDENT )2 BEAM ONTO THE SURFACE OF THE CATALYST 











A  SPACE  VELOCITY  OF    H  4HE #/ OXIDATION  REACTION 
WAS CARRIED OUT AT  ROOM TEMPERATURE AND  SURFACE  REACTION 
WAS MONITORED BY $2)&43 WHILE THE EXIT GAS WAS ANALYSED BY 



























4HE  '2#!  HAS  A  REPORTED  GOLD  LOADING  OF    WT 
  WHICH  IS  CLOSE  TO  THE  VALUE  OF    WT    DETERMINED 
EXPERIMENTALLY  BY  )#0!%3  4HE  GOLD  ON  '2#!  IS  PRESENT 
AS  REDUCED  METALLIC  !U  ACCORDING  TO  THE  RESULTS  OF  8RAY 









  #ATALYST  !U LOADINGA  !VERAGE COVERAGE   !U PARTICLE SIZEB  2
C
    WT 	  !U ATOM NM	  NM	  MMOL SG!U
	
  '2#!          
  !U!          
  !U2          
  !U!          
  !U!          
  !U!          
  !U-          









4HE '2#!  CATALYST WAS  USED  FOR  ROOM  TEMPERATURE  #/ 
OXIDATION  REACTION  WITHOUT  ADDITIONAL  PRETREATMENT  4HE 









OF  TIME 4HE  INITIAL #/ CONVERSION  RATE  FOR  THE CATALYST WAS 
  MMOLSG!U
  BUT  THE  CATALYST  DEACTIVATED  TO   
MMOLSG!U
  AFTER  ½VE  HOURS  OF  REACTIONS  4HE  CATALYST 
DEACTIVATION  WAS  INVESTIGATED  FOR  A  LONGER  TIME  AND  THE 
RESULTS  ARE  PLOTTED  IN  &IGURE  A  4HE  '2#!  LOST  HALF  OF  ITS 





AND  ADSORBED  WATER  WERE  EVIDENT  ON  THE  '2#!  CATALYST 
EVEN  AFTER    H  OF  PURGING  IN  DRY  AIR  AT  ROOM  TEMPERATURE 
4HE INFRARED SIGNALS AT  AND  CM BELONGING TO THE 




ALMOST  IMMEDIATELY  AFTER  ¾OWING  IN  THE  REACTANT  MIXTURE 
)NFRARED  SIGNALS  FOR  ADSORBED  #/  ON  GOLD  SURFACE  AT   
CM  	 NONCOORDINATED CARBONATE AT  CM  	 AND 
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PURE RUTILE  2	 4I/ WERE PREPARED  IN ORDER TO  INVESTIGATE 
THE EFFECTS OF 4I/ CRYSTAL PHASE STRUCTURE ON THE GOLD CATALYST 



































































GEOMETRIES  AND  DIFFER  ONLY  IN  THEIR  PORE  VOLUMES  4ABLE 
	  4HE  !U!  AND  !U2  CATALYSTS  WERE  PREPARED  UNDER 








ENERGIES  INDICATING  THE  PRESENCE  OF  OXIDIC  GOLD  !LTHOUGH 
THE RUTILE 4I/ SUPPORT 2	 WAS PREPARED BY HYDROTHERMAL 
TREATMENT IN CONCENTRATED (#L SOLUTION ONLY A TRACE AMOUNT 






)T  CAN  BE  SEEN  FROM  THE MICROGRAPH  IN  &IGURE  B  THAT  THE 
NANOMETERSIZED GOLD PARTICLES ARE EVENLY DISTRIBUTED ON THE 
4I/ SUPPORT 4HE ½GURE ALSO SHOWS THE  NM QUASISPHERICAL 








4HE  #/  OXIDATION  REACTION  WAS  CONDUCTED  USING 
OPERANDO$2)&43  AND  THE  RESULTS  ARE  SHOWN  IN  &IGURE   
4HE #/ CONVERSION RATES FOR THE !U! AND !U2 CATALYSTS 
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4HE  SURFACE  REACTIONS  ON  THE  !U!  AND  !U2  WERE 
MONITORED  WITH  TIME  AND  THE  $2)&4  SPECTRA  ARE  SHOWN 
IN  &IGURES  C  AND  D  RESPECTIVELY  3URFACE  HYDROXYLS  AND 
ADSORBED WATER WERE PRESENT ON THE GOLD CATALYSTS EVEN AFTER 
AN HOUR OF DRY AIR PURGING OF !U! AND !U2 "OTH GOLD 
CATALYSTS  HAD  A  STRONG  SIGNAL  AT    CM  FROM  ADSORBED 
WATER 4HE !U! DISPLAYED INFRARED BANDS BELONGING TO THE 
SURFACE  HYDROXYLS  IE    AND    CM	    	  AND 
ADSORBED WATER IE  CM	 	 4HE !U2 HAD INFRARED 
BANDS  AT    AND    CM  BELONGING  TO  THE  ISOLATED 
HYDROXYLS  AND  BRIDGED  HYDROXYLS  	  !U2  ALSO  SHOWED 
INFRARED SIGNALS AT  AND  CM THAT WERE ASSIGNED TO 
BIDENTATE CARBONATES  	 )T WAS CLEAR FROM THE SPECTRA 








AT    CM  REMAINED  UNCHANGED  DURING  THE  ENTIRE  ½VE 
HOURS  OF  REACTION  !LSO  THERE WAS  A  SIGNI½CANT  BUILDUP  OF 
MONODENTATE  CARBONATE    CM	  ON !U!  &IGURE  C
I	  TO  VI		  THAT  WAS  NOT  OBSERVED  ON  !U2  )NSTEAD  NON
COORDINATED CARBONATES  CM	 ARE PREVALENT IN THE LATTER 
CATALYST AS SHOWN IN &IGURE DI	 TO VI		 4HE GOLD PARTICLE SIZE 





MATERIAL  4HE  !U2  SUPPORTED  ON  RUTILE  4I/  HAD  THE 
LOWEST  ACTIVITY  AND  SHORTEST  LIFE  AMONG  THE  THREE  CATALYSTS 
!LTHOUGH THE RECENT WORK OF -OREAU AND "OND 	 REPORTED 
EXCEPTIONAL  PERFORMANCE  FOR  GOLD  CATALYST  ON  RUTILE  4I/ 
THE  CATALYTIC  ACTIVITY  OF  !U2  IS MORE  IN  ACCORDANCE WITH 
EARLIER  REPORTS  WHERE  GOLD  ON  RUTILE  4I/  OFTEN  HAS  POORER 




GOLD  PARTICLES  ON  RUTILE  4I/ WERE  VERY MOBILE  AND  TENDED 
TO  AGGREGATE UPON EXPOSURE  TO /  GAS  AND #// MIXTURE 
















)T  HAS  BEEN  ESTABLISHED  IN  THE  LAST  SECTION  THAT  ANATASE 
4I/  IS  A  BETTER  SUPPORT  THAN  EITHER  RUTILE  4I/  OR  BIPHASIC 
4I/  !NATASE  4I/  SUPPORTS  OF  DIFFERENT  CRYSTAL  SIZES  WERE 
PREPARED BY THE MODI½ED SOLGEL METHOD 	 4HE COLLOIDAL 
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'OLD "ULLETIN    
TITANIUM ISOPROPOXIDE SOLUTION IN A WATERISOPROPANOL MIXTURE 






 NM  RESPECTIVELY  4HE PARTICLE  SIZE OF  THE  4I/  SUPPORTS 
WAS DETERMINED  FROM  THE 8RAY  DIFFRACTION  LINE BROADENING 
OF THE ANATASE 4I/ 	 PEAK 4HE 82$ PATTERNS OF THE GOLD 





4HE  GOLD  CATALYSTS  WERE  ALSO  ANALYZED  BY  MICRO2AMAN 
SPECTROSCOPY AND THE RESULTS ARE SHOWN IN &IGURE B 2AMAN 
SPECTROSCOPY IS CONSIDERED TO BE A MORE SENSITIVE TECHNIQUE 
THAN  82$  AND  COULD  DETECT  MINUTE  QUANTITIES  OF  BROOKITE 
AND RUTILE CRYSTAL PHASES 4HE 2AMAN SPECTRA OF ALL FOUR GOLD 
CATALYSTS  DISPLAY  ONLY  THE  CHARACTERISTIC  SIGNALS  FOR  ANATASE 
4I/ 4HE 2AMAN BANDS FOR THE BROOKITE AND RUTILE 4I/ CRYSTAL 
PHASES  ARE  ABSENT  FROM  THE  SPECTRA  INDICATING  THAT  PURE 
ANATASE 4I/ SUPPORTS WERE SUCCESSFULLY PREPARED &IGURE B 
SHOWS THE 4I/ SUPPORTS WITH SMALL CRYSTAL SIZE HAVE WEAKER 
2AMAN  SIGNAL  DUE  TO  THE  GREATER  NUMBER  OF  LOCAL  LATTICE 
IMPERFECTIONS 	 !  LONGER CRYSTALLIZATION TIME AND HIGHER 




4I/  CRYSTAL  SIZE  IS  CONSISTENT  WITH  THE  REPORTS  OF  ,OTTICI 
ET  AL  	  AND "ARBORINI  ET  AL  	  "ERSANI  AND  COWORKERS 
	  ATTRIBUTED  THE OBSERVED PEAK  SHIFT  AND BROADENING  TO 








C  SHOWS  ALL  FOUR  GOLD  CATALYSTS  DISPLAY  A  TYPE  ))  ISOTHERM 

























































































MACROPOROUS  SOLID  CONTAINING  SLITSHAPED  PORES  	  4HIS 
SUGGESTS THAT THE FOUR CATALYSTS HAVE SIMILAR PORE GEOMETRY 




MEASURED BY  )#0!%3  ALSO  SHOWS  A  DECREASING  TREND  4ABLE 
	 ! RECENT WORK OF -OREAU AND "OND 	 REPORTED HIGHER 





CATALYST  CRYSTALLINITY  SURFACE  AREA  AND  GOLD  COVERAGE  4HE 
CRYSTALLINITY  WAS  ESTIMATED  FROM  THE  INTENSITY  OF  THE  82$ 
ANATASE 	 PEAK USING !U! AS THE REFERENCE 
/XIDATIONREDUCTION  PRETREATMENT  PROCESS  IS  AN 
ESTABLISHED  METHOD  FOR  PREPARING  WELLDISPERSED  METAL 
SUPPORTED  CATALYSTS  	  4HE  GOLD  CATALYSTS  WERE  PRE
TREATED  IN    PPM  // MIXTURE  AT    +  ACCORDING  TO 
THE PROCEDURE DESCRIBED IN A RECENT WORK 	 4HE 803 DATA 
IN  &IGURE  B  CLEARLY  SHOWS  THAT  OXIDIC  GOLD  ARE  PRESENT  ON 
ALL  THE  CATALYST  SAMPLES  4HE !UF  PEAKS  ARE  BROAD  AND  ARE 
POSITIONED AT A HIGHER BINDING ENERGY COMPARED TO THE GOLD 


























































































































































































































































&IGURE A PLOTS  THE #/ CONVERSION  RATES OF  THE  CATALYSTS 
DURING  ½VE  HOURS  OF  REACTION  AT  ROOM  TEMPERATURE  4HE 
REACTION WAS CARRIED OUT IN THE OPERANDO$2)&43 REACTOR CELL 




DESPITE  THE  DIFFERENCE  IN  GOLD  CATALYST  LOADING  (OWEVER 
CALCULATIONS SHOWED THAT THE ACTUAL GOLD SURFACE AREA OF THE 
CATALYSTS  USED  IN  THE  REACTION  WAS  COMPARABLE  AND  VARIED 
BETWEEN  CM 4HE REACTION WILL ALSO BE INSENSITIVE TO 
GOLD CATALYST  LOADING  IF PERHAPS ONLY A  FRACTION OF  THE GOLD 
CATALYST  PARTICIPATED  IN  THE  REACTION  4HIS  BEHAVIOUR  AGREES 
WITH  THE  REACTION  MODEL  PROPOSED  BY  (ARUTA  ET  AL  	 
WHERE  THE  #/  OXIDATION  REACTION  OVER  !U4I/  CATALYST  ARE 
BELIEVE TO TAKE PLACE ON A SMALL NUMBER OF GOLD ATOMS ALONG 
THE  PERIMETER  OF  THE  GOLD  CATALYST  BETWEEN  #/  ADSORBED 
ON  THE  GOLD  AND  /  ADSORBED  ON  THE  4I/  4HE  REACTION 
DATA  IN &IGURES A AND B RECORD THE DEACTIVATION BEHAVIOR 
OF  THE  GOLD  CATALYSTS  !LL  FOUR  GOLD  CATALYSTS  SUPPORTED  ON 
ANATASE 4I/ DEACTIVATED LESS THAN THE '2#! )T IS CLEAR FROM 
&IGURE B THAT !U! HAS  THE BEST  STABILITY AGAINST CATALYST 
DEACTIVATION  FOLLOWED  BY  !U!  AND  !U!  CATALYSTS  WITH 
!U!  HAVING  THE WORST  PERFORMANCE  %XAMINING  THE  GOLD 





&IGURES  BE  DISPLAYS  THE  $2)&4  SPECTRA  OBTAINED  AT 
DIFFERENT  TIME  INTERVALS  DURING  THE  ROOM  TEMPERATURE  #/ 
OXIDATION  REACTION  IN  &IGURE  A  4HE  BROAD  BAND  CENTERED 
AROUND    CM  FROM  THE  SURFACE  HYDROXYLS  AND  THE 
INFRARED SIGNALS AT  AND  CM FROM ADSORBED WATER 
WERE  PRESENT  ON  ALL  FOUR  CATALYSTS  EVEN  AFTER  AN  HOUR  OF 




4I/  CRYSTAL  SIZE  4HE  INFRARED  SIGNALS  FOR  SURFACE  HYDROXYLS 
IE      AND    CM	  DECREASED  IMMEDIATELY 




ON  OXIDIC  GOLD  SITES  	  IS  ALSO  EVIDENT  4HE  #/  SIGNALS 
DIMINISHED  WITH  TIME  &IGURES  BE	  AS  THE  REACTION  RATE 
OF  THE  CATALYST  DECREASES  &IGURE A	  4HE  INFRARED BAND  AT 
 CM BELONGS TO #/ ADSORBED ON THE CATALYST SURFACE 
4HE  STUDY  ALSO  REVEALED  THE  BUILD  UP  OF  SURFACE  CARBONATE 
SPECIES  INCLUDING  NONCOORDINATED  CARBONATE  CA   
CM	  AND MONODENTATE  CARBONATE  CA      CM	 
DURING  THE  REACTION -ONODENTATE CARBONATE WAS DETECTED 
ON  ALL  FOUR  CATALYSTS  WHILE  NONCOORDINATED  CARBONATE WAS 
PRESENT  ON  !U!  AND  !U!  4HE  BETTER  GOLD  DISPERSION 
&IGURES B  	 AND STABILITY &IGURE B	 OF !U! COMPARED 
































































4HE  EFFECTS  OF  4I/  SURFACE  AND  TEXTURAL  PROPERTIES  WERE 
FURTHER INVESTIGATED 4WO GOLD CATALYSTS !U- AND !U56 
WERE  PREPARED  ON  4I/  SUPPORTS  OF  COMPARABLE  CRYSTAL 
SIZE  4HE  -  4I/  SUPPORT  WAS  PREPARED  BY  MICROWAVE
ASSISTED HYDROTHERMAL TREATMENT OF TITANIA GEL SPHERES UNDER 
CONCENTRATED  SULPHURIC  ACID  &4)2  AND  4'!$4!  ANALYSES 
INDICATED  THAT  THIS  SUPPORT  IS  ROUGHLY  ½FTY  PERCENT  MORE 
HYDRATED COMPARED TO THE ! 4I/ PREPARED BY AIR CALCINATION 









PORE  VOLUME    CMG	  AMONG  THE  THREE  CATALYSTS  AND 
HAS A SLIGHTLY  LARGER SURFACE AREA    MG	 COMPARED 






SOLUTION  AND  UNDER  IDENTICAL  CONDITIONS  ON  THE  THREE  4I/ 
SUPPORTS !U- AND !U56 HAVE  SIMILAR GOLD  LOADING AS 
!U!  IN  SPITE  OF  - 4I/  HAVING  A MORE  HYDRATED  SURFACE 
AND 56 HAVING TWICE THE SURFACE AREA /XIDIC GOLD WERE 
DETECTED ON BOTH !U- AND !U56 AFTER OZONE TREATMENT 
AS  SHOWN BY  THE HIGHER !UF BINDING ENERGIES  IN  &IGURE C 






CLUSTERS OF  NMSIZED  CRYSTALS  4HE GOLD DEPOSITED ON  THE 
-  4I/  HAVE  A  MEAN  PARTICLE  SIZE  OF        NM 






SHOW  THAT  GOLD  DISPERSION  DISPLAYS  A  DEPENDENCE  ON  THE 
PORE SIZE OF THE SUPPORT 'OLD IS UNIFORMLY WELL DISPERSED ON 
! 4I/ THAT HAS AN AVERAGE PORE SIZE OF  NM WHILE THE 







HOURS  OF  REACTION  AND  COULD  BE  ATTRIBUTED  TO  THE  CATALYST 
REDISPERSION SHOWN IN &IGURE D 4HE #/ CONVERSION FOR THIS 
CATALYST  IS  LOW BUT  STABLE AS  SHOWN  IN &IGURE C 4HE $2)&4 
SPECTRA  OBTAINED  DURING  THE  REACTION  &IGURE  C	  SHOW 
THE  APPEARANCE  OF  A  PEAK  AT    AND    CM 










RATE  COMPARED  TO  !U!  AND  !U-  CATALYSTS  (OWEVER  IT 




C  4HE  DEACTIVATION  IS  MOST  LIKELY  CAUSED  BY  THE  BUILDUP 
OF MONODENTATE  CARBONATE  SPECIES  ON  THE  CATALYST  SURFACE 
AS SHOWN IN &IGURE D 4HIS RESULT CLEARLY SHOWS THAT  LARGER 







OXIDATION  REACTION  4HE  #/  OXIDATION  ON  THE  GOLD  CATALYSTS 
WAS CARRIED OUT IN AN OPERANDO$2)&43 SETUP EQUIPPED WITH 
$2)&43  REACTOR  CELL  CONNECTED  ONLINE  TO  #/  GAS  ANALYSER 
AND  GAS  CHROMATOGRAPH  ENABLING  REAL  TIME  MONITORING  OF 
SURFACE REACTION AND SIMULTANEOUS RATE MEASUREMENTS 'OLD 
SUPPORTED ON RUTILE 4I/ RAPIDLY SINTERED DURING THE REACTION 
RESULTING  IN  IRREVERSIBLE  CATALYST  DEACTIVATION  4HIS  WAS  DUE 
TO  THE POOR METALSUPPORT  INTERACTION  AND GREATER MOBILITY 
OF GOLD ON  RUTILE /N THE OTHER HAND GOLD ON ANATASE 4I/ 
REDISPERSED DURING THE REACTION RESULTING IN ½NER GOLD PARTICLES 




PROMOTES  CARBONATE  DEPOSITION  RESULTING  IN  RAPID  CATALYST 
DEACTIVATION AS SHOWN BY !U56 !LSO IT WAS OBSERVED THAT 
A SUF½CIENTLY LARGE PORE IS NEEDED TO ACHIEVE UNIFORM CATALYST 




WORK  IS  NECESSARY  TO  CLARIFY  THE  ROLE  OF  SURFACE  HYDROXYLS 
ON  CATALYST  PREPARATION  IE  CATALYST  LOADING	  AND  STABILITY 
IE SINTERING AND CARBONATE DEPOSITION	
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